
A lready, we’ve almost reached the 
midpoint of the year, which is 
scarcely believable – where did 
the first half go and why haven’t I 
completed all of the projects that 

I’d promised myself (and others) I would finish 
before now? Oh well, I’ve enjoyed the last few 
months and hope you have too! I’m sorry, as 
I’m suffering ‘June, already?’ shock, I’ve been 
very rude and haven’t welcomed you to this 
mid-summer edition of Safety Spot. So without 
further ado, welcome, and as always, I hope 
all’s well with you and those close to you.

As is quite normal on a Safety Spot day, 
I awoke quite early this morning then lay there, 
pondering what I should bring to these pages. 
Rather than get too flustered, I got out of bed 
and pulled back the curtains to see what the 
weather’s been up to overnight. In the south 
Midlands, the early part of our summer has 
been very dry indeed and, judging by the 
number of Permit renewal applications 
we’ve been receiving here at our Turweston 
HQ, there’s been a fair amount of flying 
going on, which is excellent.

That said, the last two weeks have been 
awful, with almost continuous rain battering 
everybody’s good mood, which is great for 
farmers and the water companies. The rain 
has also given impetus to the grass which, 
as I look out through my bedroom window 
at a potentially promising day, is making up 
for lost time.

Just as I was about to leave the view and 
make my way to the shower, I noticed a 
neighbour’s cat stalking something. Imagining 
pencil lines emanating from the cat’s pupils, I 
located the object of this feline’s desire, namely 
Hop, the lad next door’s rabbit. What to do? 
Well, it was rather early for quick decisions and 
I’m not much good until I’ve splashed some 
water about, but I soon got a grip, and making 
myself decent with a pair of jeans and some 
plimsolls (there’s a word I haven’t used for a 
long time!), I headed downstairs…

ProbAble cAuse
Well, the first part of my day was spent chasing 
after a ‘reluctant to go home’ Hop who, I’m sure 
you’ll be pleased to hear, I eventually caught 
and returned to its purpose-built home in my 
neighbour’s back garden.

I could see what had happened, the door to 
Hop’s residence had been propped closed 
with a broom and the handle had slipped to 
the side, allowing the door to swing open, 
which was probably caused by the winds 
which followed another overnight storm. 
The well-constructed door latch, a four-inch 

length of ‘inch-by-half’ timber with a screw in 
the middle, which is quite normal for rabbit 
hutches, hadn’t been secured.

As an airworthiness engineer, I’m always 
looking for cause. So walking slowly back to 
my house, I pondered over the reason for the 
catch not being secured, deciding that the best 
probable cause was because the five-year-old 
boy next door couldn’t reach it, so the broom 
had to suffice – resourceful lad. When the 
hutch was built, the designer clearly didn’t 
take this ergonomic issue into account.

It gave me food for thought, and pondering 
the subjects of food, cats and perhaps the 
‘rabbit factors’ of straying into unknown territory 
gave me a clue about what I should write about 
this month.

However, firstly, thanks – as always – for your 
letters, phone calls and emails, letting me know 

what’s happening in your neck of the woods. I 
appreciate the occasional pat on the back as 
much as qualified criticism – your reports both 
keep me on-track and act as feedstock for the 
various stories spun herein, so please do keep 
them coming.

We may not necessarily feature a report the 
moment it comes in but, rest assured, I’m a 
consummate hoarder, so if I haven’t actually 
featured the picture you submitted, showing a 
small crack here or there, or this or that broken 
part, then trust me, I’ll be able to put my hand 
on it when needed.

Just whistle…
A few of you have commented that you were 
uncomfortable with the phrase ‘whistle-blower’ 
– one commentator felt it sounded rather 
Orwellian, although I can assure you that we 
don’t have a Room 101 here at HQ. We really 
are only interested in helping to make flying as 
safe as possible by recording and learning 
from other people’s unfortunate incidents.

If you read last issue’s Safety Spot, you’ll 
recall that I used the phrase while discussing, 
in general terms, group ownership of aircraft 
and the issues of self-governance for larger 
syndicates, especially with regard to the 
management of airworthiness.

Although some may feel safer in a highly 
regulated and ordered society, when it comes 
to improvements in safety outcomes the LAA 
takes the view that it’s often better to focus less 
on the specific and concentrate more on the 
wider lessons which may be extracted from a 
failure, accident or incident report. Certainly, 
most seem to agree that safety levels are 
raised the most by improvements in the 
surrounding culture, rather than a reactive 
increase in the number of rules.

However, as can be seen by the fall-out 
surrounding the horrible Hunter incident at 
Shoreham, society often demands more 
than a simple tweak after a tragedy, even if 
it’s all that may really be needed. After all, it’s 
impossible to predict every potential safety 
issue – remember that the catch on Hop’s 
hutch was made before the rabbit’s young 
owner was even born.

rigging cAble rolled swAging MPd
The CAA has just published an Emergency 
Mandatory Permit Directive (MPD) concerning 
the inspection and replacement of some 
rigging cables with rolled swages – in this 
case Tallurit – and we thought it important to 
bring it to your attention. The reason for the 
MPD is that a P&M Quik microlight suffered 
an in-flight failure of a lower rigging wire. The 
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(From top) rigged cable swaging issues: 
the failed cable, the corroded bolt and 
the fitting itself. (Photos: Bill Brooks )
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MPD mandates action that’s laid out in the 
P&M Service Bulletin (SB 147). 

Although this type of cable-end is only very 
rarely used on LAA type machines, the failure 
of this fitting should remind us all that careful 
inspection of cable swages is a vital part of the 
aircraft’s annual inspection. One grave and 
ubiquitous problem, seen in this example, is 
that it’s associated with corrosion – you can 
see the very badly corroded steel bolt. 

These swages, and often the associated 
fittings, are made from S316 stainless steel, 
which is known to suffer problems of stress 
corrosion cracking. This condition, normally 
starting at a corrosion pit in the surface of 
the metal is, with stainless steels, exacerbated 
by the presence of chloride ions (CL-), which 
are often atmospherically present in areas 
near the coast. 

The LAA website has links to both the MPD 
and the P&M SB in an Airworthiness Alert, 
which can be found in the ‘Alerts’ section.

JAbiru ul-d & J400 – use of MogAs
I’d be very surprised indeed if you weren’t 
aware of the various issues surrounding 
the use of motor fuel in aeroplanes – I first 
remember flying club bar discussions in the 
late seventies. I can remember observing, 
probably through the bottom of a beer 
glass, one very heated row in the Bicester 
Gliding Club, between two quite senior BGA 
engineers, one taking a stance that it’d be 
foolish and dangerous to even think about 
using this ‘unregulated rubbish’ in aircraft, 
the other pointing out that the engines in 
use were “designed to use 75-octane fuel, 
so why are we wasting so much money 
pouring 100-octane fuel into the tanks?” 
In retrospect, both points had some validity 
but neither were entirely accurate.

As it turned out, the CAA did eventually 
allow the restricted use of what we’ve now 
got used to calling ‘mogas’, and that 
experiment, at least up until fairly recently, 
looked to have been a success.

The eighties saw the development and 
subsequent growth of the microlight aircraft, 
and motor fuel was the choice for the early 
Fuji Robin and, later, the two-stroke Rotax 
engines used in these machines.

I can remember that it was quite normal in 
the morning to pop into my local garage to 
fill a couple of jerry cans with four-star petrol. 
I used to buy the two-stroke oil, a necessary 
additive, in bulk so my car always smelt like 
the pits at Silverstone!

After a few thousand hours fizzing around 
in various lawn mower engine-powered 

(Left & below) we discuss one of the 
problems that are surfacing due to the use 
of motor fuel (mogas) in the main text, but 
interestingly the issues we’re now seeing 
are only indirectly caused by the addition of 
ethanol. This picture at left shows the top 
surface of a J400 wing after the winter 
lay-up – the aircraft having been stored 
with motor fuel that contained about three 
percent ethanol when measured by lAA 
engineering (below) during a visit to 
inspect the aircraft in person. Fairly 
recently, Jabiru made changes to its advice 
regarding the use of mogas in its aircraft, 
which utilise composite (wet-wing) fuel 
tanks. Although Jabiru doesn’t prohibit the 
use of mogas in ‘uncertified’ aircraft, the 
company no longer recommends it. The 
undulations are limited to the area 
surrounding the fuel tank. The LAA Design 
engineers are discussing with Jabiru as 
to whether this wing is repairable. 
(Photos: Daniel Harris / Malcolm McBride)

(Above) i took this picture of the underside 
of J400 wing that’s clearly suffering from 
some sort of chemical interaction issue 
between something in the fuel and the 
matrix of its composite construction. 
I’ve adjusted the image using a false 
colour technique to show the problem 
more clearly – actually, the patches 
aren’t very easy to spot in normal light. 
(Photo: Malcolm McBride)

(Above) This picture shows the inside of a J400 fuel tank which, because it’d been badly 
affected by the fuel and was leaking, had been repaired and ‘sloshed’ with the epoxy-
based Phenol Novolac. The LAA has approved the use of that in a couple of limited, 
though much smaller, composite fuel tanks. As you can see, the sealant didn’t fully adhere 
to the tank and has failed – the wing was subsequently written-off and replaced. Regarding 
Fig 1, early Jabirus used a brown tank sealant which isn’t ethanol-proof – the alcohol acts 
as a solvent for the slosh. Later machines utilised the white sealant, as seen overpainted 
by the Phenol novalac above left, which although not directly affected by ethanol, because 
it started to fail when using mogas, the presumption is that its chemistry can’t cope with 
other products in some modern versions. (Photos: Brian Robe / Jabiru Aircraft PTY Ltd)›

Fig 1 – Fuel tank sealants or ‘sloshes’, 
with the later, white type on the left.
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aeroplanes, I can honestly say that I never had 
a problem with its roots in the mogas used. 

Of course, a lot of fuel has passed through 
the nation’s carburettors since then – I’ve put 
on two stones in weight, microlights have 
morphed into little planes, and the world’s 
become very concerned by environmental 
issues, with the largest headlines being 
reserved for global warming.

It seems, and again I’m just an observer in 
this scientific debate, that we’re producing 
far too much carbon dioxide, and CO2 is, 
so we’re told, a ‘greenhouse’ gas. Hence 
the move towards various international 
agreements about how we, as a species, 
should tackle the results of all this green-
housing, aka climate change.

the ProbleM with ethAnol
As Europeans, our leaders, who claim to 
know what they’re talking about, have 
dictated that a percentage of all motor fuel 
used in an EU state must come from a 
renewable source. The fifties’ plan, of 
running cars on wood-alcohol, was revived 
to meet this demand. Consequently, now 
most fuels which can be purchased from 
the local garage contain wood- or sugar 
cane-based alcohol, best known as ethanol.

As soon as ethanol entered the fuel supply 
chain, the problems started – not, it has to 
be said, for the vast majority of motorists 
but for people like us, namely the sports 
fuel user. The reason that most fuel users 
didn’t encounter any problems was because 
vehicle manufacturers had pre-empted the 
issues of chemical compatibility, or rather 
incompatibility, by using ethanol-proof 
materials in their fuel systems.

Consequently, apart from the occasional 
story about a failed fuel pump, or difficulties 
with starting after a bit of a vehicle lay-up, the 
changes to fuel composition went on under 
most people’s radar. Computers were added 
to engine control systems around this time, 
quietly improving the overall efficiency of most 
cars, so the fact that the alcohols contain quite 
a bit less energy than petrol wasn’t noticed. 

Another thing which went unnoticed by 
the general population were the claims that 
ethanol added to fuel would produce less 
CO2 didn’t pan out. Actually, now the sums 
have been worked out by people with less 
of a political axe to grind, the opposite seems 
to be true, and when one looks closely at the 
overall energy equation, ethanol production 
isn’t that CO2-friendly.  

Of course, there are other ‘againsts’, but 
this isn’t a discourse on the negative effect of 
the use of bio-ethanol. I’ve got used to dealing 
with the environment as I find it – after all, you 
have to make the best use of you’ve got rather 
than what you want to have. The big point is 
that ethanol has turned out to be pretty 
expensive stuff, both in environmental terms 
and, perhaps because of legislated minimum 
use, simple financial cost. I’ve heard that once 
the cost of base-product petrol drops below 
a certain point, it’s cheaper to pay the fines 
imposed for not using ethanol than to add it 
– at the end of the day, the ‘free market’ 
always decides what happens.

coMPAtibility issues
What does all this mean to the hapless sports 
fuel user? Well, apart from the compatibility 
problems which some have encountered, 
the big issue is that there’s no requirement 

for petrol suppliers to let their customers know 
whether the fuel they’re selling contains 
bio-ethanol. In fact, when it comes to the 
constituents of fuel, there’s no requirement to 
let purchasers know what it contains at all. 

Why, I hear you think, is this important? 
On one level it isn’t – fuel is fuel, after all, 
just as long as it works. However, on another 
level, what’s in the fuel appears to be making 
a big difference with regard to issues of 
compatibility. What do I mean by this? Well, 
because ethanol is a powerful octane booster, 
it’s addition can mean that the underlying fuel 
can be of a type that wouldn’t have been 
considered able to produce a required 
minimum performance before its inclusion 
– alcohol is expensive stuff, after all.

Another more recent change, one that’s 
rather affecting the UK fuels market itself, 
is that over the last few years the big fuel 
companies have moved out of the distribution 
side of the business, leaving this part of the 
supply chain to a number of smaller, 
independent refineries.

Crude oil is increasingly being ‘assembled’ 
using all sorts of hydrocarbon compounds – for 
example, coal syngas, shale oil and even CHO 
compounds from ‘algal’ and plant refineries. 
What’s used as a base product is as much to 
do with what might be on the market at any 
one time – effectively, it comes down to the 
cost of raw products – as anything else.

When ethanol first became a big player in 
UK fuel there were issues, as we perhaps can 
all remember. The first was one of system 
compatibility. This issue showed itself quickly 
– alcohol, as we’ve learnt, is a solvent for many 
materials. Over the years, Safety Spot has 
featured stories describing unusual colour 
changes in fuel, or the formation and collection 
of sludge in the bottom of a carburettor float 
bowl, which have been discovered after an 
unexpected engine stoppage.

The second issue, equally important and 
long recognised, concerned the performance 
of fuels. Motor fuel isn’t designed to operate 
in aeroplanes and although it ticks all the 
boxes when used in a car, there are all sorts 
of issues when it’s utilised in an aircraft.  

The third issue, again specifically related 
to ethanol, is that it’s hygroscopic – in other 
words, being composed of primarily hydrogen 
and oxygen atoms (OH), the molecule attracts 
and, in effect, becomes, water (H2O). When 
that happens, and it will over time though 
exposure to water vapour in the atmosphere, 
there are a few negative effects, a couple of 
them very important.

Firstly, water doesn’t ‘burn’ in an internal 
combustion engine, so if your five per cent 
ethanol mix has turned into water, you could 

and probably will be in trouble, from a power 
output point of view. The other big negative 
is that, as we’ve discussed, alcohol is an 
effective octane booster but water isn’t so the 
consequential reduction in octane rating may 
lead to detonation issues within the combustion 
chamber and this, if persistent, will structurally 
damage your engine.

current MogAs usAge
Many LAA aircraft are flying around today 
regularly using mogas – as noted, microlights, 
at least the two-stroke variety, have been 
utilising it for very many years without fuss or 
problem. Mogas approval has been granted 
to Permit aircraft that have been able to meet 
rules which take into account the compatibility 
and fuel system pressure related issues 
discussed herein, and these machines have 
been operating very successfully.

The problems we’re seeing now in some 
aircraft systems appear to have a different 
origin than simply the direct addition of ethanol 
into the fuel. In other words, designers have 
thought carefully about the materials used 
within, and the fuel systems fitted to their 
aircraft so that they can make full use of 
mogas, should an owner wish. The issue, as 
described above, is that the complex chemistry 
now employed in the manufacture of fuels 
occasionally seems to be leading to some 
unexpected chemical species being formed, 
perhaps as the fuel ages in the aircraft’s tanks.

In any event, as you can see from the 
accompanying pictures and the captions, 
we’ve had a number of wet-wing Jabiru 
aircraft very badly damaged, most likely 
because of mogas use, even though the 
tanks, fuel systems and engines were 
originally designed to take fuel with up to 
ten per cent ethanol content (E10).

Jabiru has changed its policy about the use 
of mogas in the company’s aircraft and has 
produced an excellent Service Letter (JSL 
007-6) on the subject, which is definitely worth a 
read. Because of this recent spate of structure 
damage to wet-wing Jabiru aircraft, LAA 
Engineering has written to owners of the J400 
four seaters and UL-D factory-built trainers, 
advising against the use of mogas in their 
aircraft and we’ll be amending our advice on 
the subject on our website. We’ve also 
produced an Airworthiness Alert, which can 
be found in the ‘Alerts’ section of our website, 
warning mogas users of this newly-discovered 
issue, and have included a link to the Jabiru 
Service Letter dealing with the subject in it. As I 
recently read in a science journal, predicting the 
unpredictable is an art and not a science.

lycoMing crAnkshAfts – incorrect 
blAnking Plug fitting
LAA’er John O’Connell let us know of a rather 
expensive problem he’s experienced, one 
which has led to the destruction of a nearly 
new Hercules propeller.

Here’s John’s brief summary of events: 
“Three weeks ago I noticed there was 

some vibration coming from the prop while 
I was flying from Old Warden to Top Farm. 
When I landed at Top Farm, I inspected the 
prop and saw some blistering and cracking 
to the paint on the rear surface of one of the 
propeller blades, roughly halfway along the 
blade. I knew this wasn’t normal so I decided 
to investigate further.

“There was no sign of oil coming from the 
front plate of the propeller or the prop area 

“If your five per cent 
ethanol mix has turned 
into water, you could 

and probably will be in 
trouble, from a power 
output point of view”
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(Above) this sketch shows the oil pathways for the lycoming 
o-360 and, as you can see, the oil feed to a conventional, 
oil-controlled variable pitch propeller starts at the propeller 
governor (which actually feeds approximately twice normal oil 
pressure) into the centre of the forward end of the hollow 
crankshaft via the number one (front) main bearing. If the propellor 
is fixed-pitch, a blanking plug is fitted into the front end of the 
crankshaft to stop pressurised oil escaping from the prop flange 
end – pressurised oil from the main bearing can then flow back to 
the sump from the rear of this front shaft (at the crank end). 
(Photo: Textron Lycoming)
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the nasty sight that greeted John 
O’Connell. (Photo: John O’Connell)

stripping the 
prop revealed 

the damage 
caused by the 

engine oil leak. 
(Photo: John 

O’Connell)

La06.safetyspot.V2.indd   53 24/05/2017   17:06



Safety SpOt

in general. But I decided to remove the 
prop anyway so I could figure out what 
was occurring. When I removed the front 
plate, to my surprise, a substantial amount 
of oil poured out of the hub, and when I 
touched the crankshaft plug with my finger 
it moved.

“It was obvious, by looking at the prop hub, 
that oil had begun to work its way into the 
propeller structure via the prop bolt holes. 
The oil in the hub/crankshaft looked and 
smelled old, even though the aircraft had 
only done five hours since its last change. 
This led me to believe that the oil had been 
getting in there for quite some time.

“After I took the propeller off, I carefully 
removed the paint from the area where 
the blistering was located with some fine-
grade sandpaper. When the paint had 
been removed, I could clearly see that oil 
was seeping out of the wood in that area. 
I then emailed Hercules Propellers and 
called Rupert Wasey to seek his advice. 
He advised me to send the propeller to 
Hercules as soon as possible.

“The prop arrived with Hercules on 28 
April and, after paint-stripping and further 
inspection by Rupert, it looks like a 
combination of the oil pressure and 
centrifugal force has caused oil to work 

its way along each blade. That caused quite a 
lot of damage to the paint and basically filled 
the propeller with an unknown quantity of 
engine oil. Sadly, for those reasons, the prop’s 
been condemned and is now unusable.”

John took a look through the maintenance 
records of his aircraft and saw that the last 
crankshaft inspection was carried out on 20 
November 2012, and the aircraft has done 
92 hours since then. The new Hercules 
propeller was fitted on the 13 April 2015 and 
has done 47 hours since being fitted. The 
prop hasn’t been removed since the initial 
fitting and there was no indication of an oil 
leak around the prop hub area. ■

(Left) lycoming provides instructions 
so that engine-fitters can change a 
powerplant from one which drives a 
variable-pitch propeller (where contained 
and variable oil pressure is required) to 
one that’s safe to drive a fixed-pitch prop. 

this sketch shows a sectioned view 
through the front shaft, including the 
positioning of these two plugs.

i spoke to rex ford, an lAA inspector 
with vast experience of lycoming 
engines, and he explained that, rather 
than removing (or piercing) the rear 
plug, his company, fordaire Aviation, 
tend to drill and tap it so the engine can 
fairly easily be configured to take either 
type of propeller. However, during the 
course of our discussion, red pointed 
out that, in fixed-pitch configurations, 
this can cause issues with standing oil 
in the shaft.

As you can see from the other pictures, 
this standing oil has caused problems 
with corrosion in some installations 
and there’s been a suspicion that the 
resultant pits formed have led to 
crankshaft failures.

John’s propeller problem was caused 
due to the fact that the rear plug hadn’t 
been modified in order to allow the main 
bearings’ ‘used’ oil to pass through easily. 
therefore, because the area would have 
been pressurised (to oil pump pressure), 
the front plug, which wasn’t designed 
to resist it, had started to leak. 
(Photo: Textron Lycoming)

(Right) Here’s a front crankshaft plug which was removed 
from a Lycoming engine (not John’s) so that the internal 
faces of the crankshaft could be inspected for corrosion. 
As you can see, the plug itself is badly corroded, which 
wasn’t a good start. There’s an ongoing debate about 
whether this crankshaft inspection is necessary and both 
sides of the argument make good points.

the original requirement came after a couple of crankshaft 
failures, i believe in the eighties, in a Mandatory Service 
Bulletin, the latest edition of which is SB 505B – 1997, that 
required the front plug to be removed and the crankshaft 
inspected for corrosion pits. If a crankshaft was found to 
be pitted it wasn’t necessarily the end of its working life 
– subject to a few rules, it could carry on in service but 
on a 100hr inspection regime. (Photo: Rob Hatwell)
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(Above) Here there’s corrosion both inside and outside of a Lycoming crankshaft – in this case an O-235. Sadly, as you’ve probably 
already guessed, this example had to be scrapped. Hot oil can absorb a surprising amount of water and, as you can see, that may 
cause certain effects. This is a bigger problem for engines which are rarely used but can also be a concern with the closed-loop 
oil systems to be found in some aerobatic types.

Regardless of the controversy surrounding whether or not to complete Lycoming’s internal inspection, I think that if I owned an 
engine with a hollow crankshaft which was driving a fixed-pitch propeller, I’d add the task to my Tailored Maintenance Schedule, 
perhaps at the six-year inspection point. (Photos: Rob Hatwell)
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Laa project Registration 
Kit Built Aircraft   £300
Plans Built Aircraft  £50
Issue of a permit to test fly  
Non-LAA approved design only  £40
Initial permit issue 
Up to 450kg  £450
451-999kg  £550
1,000kg and above  £650
permit renewal (can now be paid online via Laa Shop)
up to 450kg  £155
451-999kg £200
1.000kg and above  £230
Modification application 
Prototype modification minimum £60
Repeat modification minimum £30 

transfer 
(from CofA to Permit or CAA Permit to
Up to 450kg   £150
451-  £250
1,000kg and above  £350
four-seat aircraft 
Manufacturer’s/agent’s type acceptance fee  £2,000
Project registration royalty  £50
Category change
Group A to microlight £135
Microlight to Group A  £135
Change of G-Registration fee
Issue of Permit Documents following G-Reg change £45
Replacement Documents
Lost, stolen etc (fee is per document) £20
Latest SPARS - No.16 February 2015

LAA engineering chArges – PLeAse nOTe, neW fees hAve APPLied since 1 APriL 2015

LAA Permit)

999kg
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